Theophylline-induced B-CLL apoptosis is partly dependent on cyclic AMP production but independent of CD38 expression and endogenous IL-10 production.
Our recent work has shown that theophylline which inhibits intracellular cyclic adenosine monophosphate (cAMP) degradation is able to kill chronic lymphocytic leukemia (CLL) cells in vitro and synergizes in vitro and in vivo with chlorambucil. In order to test the hypothesis that theophylline works through an indirect increase in cAMP, we have investigated the role of several molecules on B-CLL cells from 20 patients. Direct cAMP inducers such as dibutyryl-cAMP (db-cAMP), prostaglandin-E2 (PGE2) and forskolin induced moderate apoptosis but extremely high levels of intracellular cAMP. By contrast theophylline was highly apoptotic but did not synergize with cAMP inducers. Apoptosis was completely reversed by a cAMP antagonist when induced by PGE2 or forskolin, but was only partially antagonized when induced by theophylline. Since CD38+ CLL cells are more sensitive to apoptosis and since CD38 is enhanced by cAMP inducing agents its expression was investigated. In our hands CD38 was not induced by the above pharmacological compounds. Exogenous IL-10 has been shown to induce CLL cell death; however, apoptosis following treatment with theophylline or cAMP inducers could not be ascribed to endogenous production of IL-10. This ruled out the involvement of cytokines or of an activation or differentiation process in apoptosis. Altogether our data show that an increase in intracellular cAMP mediates apoptosis in vitro but accounts only partly for theophylline-mediated apoptosis.